With an increasing number of studies demonstrating alterations in T cell microRNA expression during autoimmune disease, modulation of the T cell microRNA network is considered a potential therapeutic strategy. Due to the complex and often opposing interactions of individual microRNA, prioritization of therapeutic targets first requires dissecting the dominant effects of the T cell microRNA network. Initial results utilizing a unidirectional screen suggested that the tolerogenic functions were dominant, with spontaneous colitis resulting from T cell-specific excision of Dicer. Here we performed a bidirectional screen for microRNA function by removing Dicer from the T cells of both wildtype mice and Transforming Growth Factor b (TGFb) receptor-deficient mice. This allowed the impact of microRNA loss on T cell activation, effector T cell differentiation and autoimmune pathology to be systematically assessed. This bidirectional screen revealed a dominant immunogenic function for T cell microRNA, with potent suppression of T cell activation, IFNg production and autoimmune pathology in all targeted organs except the colon, where Dicer-dependent microRNA demonstrated a dominant tolerogenic function. These results reverse the original conclusions of microRNA function in T cells by revealing a systemic proautoimmune function.
Introduction
The role of T cell microRNA (miR) in autoimmune disease has generated interest both as potential mediators of pathology, and hence putative therapeutic targets, and as biomarkers for disease. Many individual miR expressed within T cells have been linked to a variety of autoimmune diseases, including rheumatoid arthritis, systemic lupus erythematosus, multiple sclerosis, primary biliary cirrhosis, ulcerative colitis and psoriasis [1] . As yet, however, most of these linkages remain as in vitro associations, with few systematic studies of the role of miR in autoimmune pathology.
Prediction of the potential roles of individual T cell miR in autoimmune disease largely relies on extrapolation from the biological functions determined through knockout and overexpression studies. These biological functions predict both pro-and antiautoimmune functions. Anti-autoimmune functions of miR include the role of miR-181 in promoting thymic negative selection [2] , through the downregulation of phosphatases and subsequent increased sensitivity of TCR signaling [3] . MiR-101 and miR-184 may also be critical for peripheral T cell tolerance maintenance, due to the suppression of T cell activation [4, 5] . Other miR may have global pro-autoimmune functions within T cells, such as miR-142-3p, which impedes the production of tolerogenic cAMP [6] . Altered expression of each of these miR within T cells is therefore expected to modulate autoimmune susceptibility.
While the miR above may be expected to have relatively predictable effects on autoimmunity, based on the known biological properties, other miR are more likely to have contextual roles in autoimmunity, either due to multiple opposing functions or subsetspecific functions. As an example of the first, miR-146a has the immunogenic property of reducing the sensitivity of T cells to tolerance via the Fas pathway [7] and the tolerogenic property of increasing regulatory T cell suppressive capacity [8] . The net effect of enhanced autoimmunity in the miR-146a knockout mouse may indicate that the latter role is dominant over the former, or it may represent the phenotypic dominance of the function of miR-146a in the myeloid lineage [9] . Likewise, miR-155 has seemingly opposing effects, with an enhancement of regulatory T cell homeostasis [10] and also of Th17 differentiation [11] ; the latter role is dominant in determining the susceptibility to Experimental Autoimmune Encephalomyelitis (EAE) [11] . Other miR are implicated in particular effector T cell lineages, such as miR-155 suppression of Th2 induction [12, 13] , miR-29 suppression of Th1 activity [14, 15] , miR-326 amplification of Th17 induction [16] and miR 17e92 suppression of Bcl-6-mediated Tfh activity [17] . The effect of altered expression of these miR are likely to be dependent on the predominant effector lineage in a specific disease, such as the ability of miR-326 overexpression to exacerbate Th17-mediated EAE [16] . With such a diverse set of individual miR, each with opposing functions, it is critical to determine the phenotypic dominance of pro-and antiautoimmune miR through a whole network approach.
The answer to this simple, yet critical, question of whether the net effect of the T cell miR transcriptome is tolerogenic or immunogenic remains unclear. Deletion of the miR network via Cremediated loss of Dicer results primarily in thymic differentiation defects, with no obvious pathological consequence [18, 19] . Careful examination of CD4-Cre Dicer-floxed mice demonstrates a muted immune pathology, with colitis developing at 3e4 months of age, a phenotype associated with decreased regulatory T cell numbers [20] . These results suggest a weak net positive effect of miR on T cell tolerance processes, and are in marked contrast to the rapid and fatal autoimmunity caused by regulatory T cell-specific depletion of the miR network [21e23]. However, as the wildtype context is that of no autoimmunity, analysis of unchallenged CD4-Cre Dicer-floxed mice constitutes a unidirectional screen, sensitized only to increases, and not decreases, in autoimmune pathology. In order to formally test the net impact of the T cell miR network using a bidirectional screen we eliminated the T cell miR network in both the wildtype (no challenge) context and the TGFb receptor-deficient context of strong autoimmunity. Unlike the published unidirectional screen, this bidirectional screen found that the primary impact of the Dicerdependent miR network in T cells is to potentiate autoimmunity, as loss of miR in TGFb receptor-deficient mice resulted in a profound reduction and delay in autoimmune pathology. These data indicate that the spontaneous colitis observed in CD4-Cre Dicer-floxed mice represents an organ-specific exception where miR has a tolerogenic function, as the phenotypically dominant function of T cell miR at a systemic level is immunogenic.
Material and methods

Mice
CD4-Cre, TGFbRII fl , and Dicer fl mice were all backcrossed to the C57BL/6 background [24e26]. Experimental mice were agematched and housed under specific pathogenefree conditions. Cohorts of mice for the survival test were monitored for ill health and were removed from the study at death or when veterinary advice indicated likely death within 48 h. All mice were used following ethics approval of the University of Leuven mouse facility.
Histological examination
Histological analysis was performed on formalin-fixed tissues using hematoxylin and eosin staining. Colitis severity was scored on a scale of 0e10 using the accumulative score of four criteria: absence or presence of crypt abscesses (0e1) and severity of destruction of normal mucosal architecture (0e3), degree of cellular infiltration (0e3) and degree of goblet cell depletion (0e3), where 0 indicates absence, 1 indicates mild severity, 2 indicates moderate severity and 3 indicates high severity (modified from [27] ). Inflammation of the lung (0e3) was scored on diffused lymphoid cell accumulation, indicating absence (0), mild accumulation (1), extensive accumulation (2) and lymphoid cell aggregates (3), modified from [28, 29] . Liver pathology was scored on a scale of 0e5 using the accumulative score of three criteria: absence or presence of fatty change (0e1), and extramedullary haematopoiesis of the portal (0e2) and lobule (0e2), with absence (0), mild (<50% area, 1) and extensive (>50% area, 2) haematopoiesis (modified from [30, 31] ). Skin pathology was scored 0, for absence of lymphoid cell infiltration, 1, for presence of lymphoid cell infiltration, or 2, for the formation of lymphoid aggregates. Stomach pathology was scored 0, for absence of lymphoid plasmablastic infiltration, 1, for presence of lymphoid plasmablastic infiltration within the mucosal region, or 2, for presence of lymphoid plasmablastic infiltration beyond the mucosal region. Pancreas pathology was scored 0, for absence of lymphoid cell accumulation, 1, for presence of lymphoid cell accumulation at the periduct, or 2, for presence of lymphoid cell accumulation in the lobule.
Flow cytometry
Cell surface staining and flow cytometric analysis were performed as described elsewhere [32] , using anti-CD4-PE (RM4-5, eBioscience), PerCP-Cy5.5 (RPA-T4, eBioscience) or APC-Cy7 (GK1.5, BD), anti-CD8a-APC or APC-eFluor780 (53e6.7 eBioscience), anti-B220-PE-Cy7 (RA-6B2, eBioscience), anti-CD19-PE-Cy7 (6D5, BioLegend), anti-CD3ε-APC (145-2C11, eBioscience), anti-CD44-PerCP-Cy5 (IM7, eBioscience), anti-ICOS-PE (7E.17G9, eBioscience), anti-CD62L-PE-Cy7 (MEL-14, eBioscience), anti-NK1.1-PerCP-Cy5.5 (PK136, BioLegend) and TCRb-APC (H57-597, BioLegend). FITC-DEVD-FMK (Abcam) staining was performed at 37 C for 1 h. Intracellular staining with Ki67 (B56, BD), anti-IFNg-APC or PE-Cy7 (XMG1.2, eBioscience), anti-IL-17A-APC (eBio17-B7,eBioscience), anti-IL-4-PE-Cy7 (BVD6-24G2, eBioscience) and anti-IL-10-APC (JES5-16E3, eBioscience) antibodies was performed following fixation and permeabilization using the reagents from the eBiosciences Foxp3 staining kit. Liver leukocytes were isolated by Percoll Plus (GE Healthcare) gradient. iNKT cells were stained with PBS57 preloaded mCD1d-PE tetramers (NIH tetramer facility), or control unloaded mCD1 tetramers, following incubation with Fc block (2.4G2). 
Statistics
Differences in survival rates were analyzed using a log rank test (Prism). All other statistical analysis was performed through an ANOVA followed by individual t-test comparisons, with p < 0.05 used as the threshold for statistical significance.
Results
The T cell microRNA network is essential for a robust IFNg response in the absence of TGFb
T cell-specific excision of Dicer has been demonstrated to result in minor immune pathology, suggesting a weak anti-autoimmune function of the T cell miR network. In order to formally test the function of the T cell miR network during autoimmunity, we created a bidirectional screen where T cell Dicer-deficiency was layered upon either the "no challenge" context (wildtype mice vs CD4-Cre Dicer fl/fl mice) or the "strong autoimmune" context (CD4-Cre TGFbRII fl/fl mice vs CD4-Cre Dicer fl/fl TGFbRII fl/fl mice).
Both Dicer-deficiency and TGFb-deficiency altered basic CD4 and CD8 T cell numbers, with Dicer-deficiency resulting in decreases in CD4 and CD8 peripheral numbers, and TGFb-deficiency resulting in an expansion of both populations within the spleen ( Supplementary Fig. 1 ). Beyond the developmental defects altering T cell numbers, profound differences were observed in T cell activation. The effect of Dicer-deficiency in the "no challenge" context was a weak reduction in T cell activation, with no change in ICOS expression on CD4 T cells from the lymph nodes (Fig. 1a,b ) and a slight reduction in the spleen ( Supplementary Fig. 2 ).
Proliferation and apoptosis of CD4 T cells remained relatively normal (Fig. 1c,d , Supplementary Fig. 2 ). When Dicer-deficient mice were aged beyond 13 weeks, the defect in activation was partially mitigated, with a minor increase in CD4 T cell activation in the lymph nodes, data in line with the previous observation that, over time, immune dysregulation develops in Dicer-deficient mice [20] . The effect of Dicer-deficiency in the reverse screen, the "strong autoimmune" context, was a substantial 10-fold decrease in CD4 T cell activation. TGFbRII-deficient mice showed a strong increase in T cell activation, with ICOS expressed on w50% of CD4 T cells (Fig. 1b) and with 65% of cells undergoing proliferation (Fig. 1c) . When Dicer-deficiency was layered upon TGFbRII-deficiency, upregulation of ICOS was reduced to w5% and proliferation rates returned to normal, representing a profound defect in T cell activation. Similar results were observed in the spleen (Supplementary Fig. 2 ) and for alternative T cell activation markers CD44 and CD62L ( Supplementary Fig. 3 ). Apoptosis rates were increased in TGFbRIIdeficient mice, but no consistent effect of adding Dicer-deficiency was observed (Fig. 1d, Supplementary Fig. 2) .
A similar effect was observed for CD8 T cells, where Dicerdeficiency in the "no challenge" context resulted in a slight reduction in ICOS expression (Fig. 2a,b ) and little change in proliferation rates (Fig. 2c) . In contrast to CD4 T cells, Dicer-deficiency increased the apoptosis rate in CD8 T cells (Fig. 2d) . The effect of Dicer-deficiency in the reverse screen, the "strong autoimmune" context, was a strong defect in CD8 T cell activation, with a 10-fold reduction in ICOS expression (Fig. 2b) and a returning of proliferation rates to baseline levels (Fig. 2c) . TGFbRII-deficiency caused an increase in CD8 apoptosis rates, however these were not synergistic with the apoptotic phenotype of Dicer-deficiency (Fig. 2d) . Similar results were observed in the spleen ( Supplementary Fig. 4 ) and for alternative T cell activation markers CD44 and CD62L ( Supplementary Fig. 3 ). These results demonstrate that the net effect of Dicer-deficiency in both CD4 and CD8 T cells is a mild suppression of T cell activation, in the young "no challenge" context which is revealed to be a strong suppression of activation when challenged by the "strong autoimmune" context. Individual miR have been demonstrated to have both positive and negative regulatory influences over entry into effector T cell subsets. To determine whether the broad T cell activation phenotype encompassed shifts in the relative generation of T cell subsets, we measured the effect of Dicer-deficiency on T cell production of IFNg, IL-4, IL-17 and IL-10. In the "no challenge" context, minimal production of any of these cytokines by CD4 T cells was observed ( Fig. 3 and Supplementary Fig. 5) , and the only effect observed by the addition of Dicer-deficiency was a mild decrease in IFNg production in the spleen ( Supplementary Fig. 5a,b) . As with general T cell activation, this phenotype was partially mitigated with age, when Dicer-deficient mice developed increased numbers of Th1 and Th17 cells (Fig. 3b,f and Supplementary Fig. 5b,f) . A similar result was observed with IFNg production by CD8 T cells, with initial suppression by Dicer-deficiency followed by slight overproduction with age ( Fig. 4and Supplementary Fig. 6 ). As with the general activation profile, these results demonstrate that Dicerdeficiency does not drive spontaneous effector T cell differentiation from a young age, with the primary exception being an increase in Th17 cells in older mice.
The "strong autoimmune" context of TGFbRII-deficiency creates a primarily Th1-drive immune response, with w40% of CD4 and CD8 T cells expressing IFNg in both the lymph nodes (Figs. 3b and 4b) and spleen ( Supplementary Fig. 5b, Supplementary Fig. 6b ). No increase in Th17 immunity and only minor increases in Th2 immunity are observed ( Fig. 3 and Supplementary Fig. 5 ). Previous models postulating a net protective role for miR in preventing autoimmunity predict that laying Dicer-deficiency onto TGFbRIIdeficiency would result in increased cytokine production. By contrast, dual deficiency led to a 10-fold reduction in Th1 responses ( Fig. 3b and Supplementary Fig. 5 ) and a four-fold reduction in IFNg production by CD8 T cells when compared to TGFbRII-deficiency alone ( Fig. 4b and Supplementary Fig. 6b) . No difference was observed in CD4 T cell production of IL-4 or IL-10, however dual deficient mice showed a significant increase in Th17 (Fig. 3 and Supplementary Fig. 5 ). These results demonstrate that the miR network has a pro-Th1 and anti-Th17 effect on T cells, resulting in a diminishment of Th1 responses and an expansion of Th17 responses upon Dicer excision. . When compared to wildtype mice, the immune dysregulation observed in older CD4-Cre Dicer fl/fl mice manifested in a slight increase in mortality, with w15% of mice dying between 13 and 17 weeks of age (Fig. 6a) . As previously demonstrated [33] , loss of TGFbRII resulted in 100% fatal autoimmunity at 3e4 weeks of age (Fig. 6a) . When Dicer-deficiency was combined with TGFbRII-deficiency fatal autoimmunity was still observed in 100% of mice, however the disease was significantly delayed, with death occurring between 9 and 17 weeks of age (Fig. 6a) . The effect of Dicer-deficiency on disease progression was mirrored by changes in organ pathology. To assess pathology during the period of fatal illness, a histological review was conducted at 9e17 weeks for wildtype, CD4-Cre Dicer fl/fl mice and CD4-Cre Dicer fl/fl TGFbRII fl/fl mice, the period of fatality for Dicer-and dual deficient mice, at 3e4 weeks for CD4-Cre TGFbRII fl/fl mice, the equivalent point in this more severe disease course. As previously recognized, Dicer-deficiency increased the incidence of inflammation of the colon, with lesions observed in >80% of mice (Figs. 6b  and 7 ), manifesting as submucosal infiltration, crypt abscesses, 
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ulceration and goblet cell loss. Clear lesions in the liver were also identified in one of twelve mice, but no inflammation was observed in the lung, skin, pancreas, heart, stomach, small bowel or kidney (Figs. 6b and 7) . The inflammation of the liver observed was likely secondary to colitis, with only light cell infiltration at the portal tract, however it could have been due to the loss of the regulatory effect of NKT cells, which are profoundly reduced in number ( Supplementary Fig. 7 ), in light with our previous observation [34] . In the "strong autoimmunity" context, 100% of CD4-Cre TGFbRII fl/fl mice developed inflammation in the lung, liver, pancreas, heart, stomach and kidney. Inflammation was also common in the skin and colon, while the small bowel remained unaffected (Figs. 6b and  7) . Dual deficient mice, with defects in both TGFb-mediated tolerance and miR production, demonstrated a sharp reduction in the scope of pathology, with only a minority of mice developing inflammation of the lung, liver or stomach, and no mice developing inflammation of the skin, pancreas, heart or kidney (Figs. 6b and 7) . In TGFbRII-deficient mice lung pathology was the likely cause of death, with severe alveolitis, signs of bleeding and diffuse interstitial lung disease; manifestations which were far more severe than the mild disease noted in the sole dual deficient mouse which manifested lung pathology (Fig. 7) . Like both the Dicer-deficient and TGFbRII-deficient mice, dual deficient mice developed colitis with high frequency. The reduction in the incidence of immune pathology in dual deficient mice compared to TGFbRII-deficient mice was accompanied by a reduction in the severity of pathology, with the exception of the colon, where severity of pathology was comparable across the genotypes (Figs. 5 and 6) . Analysis of cytokine expression in the colon found the primary shifts in expression were a substantial increase in IFNg and a significant increase in IL-10 in TGFbRII-deficient mice, changes which were not observed in Dicer-deficient or double-deficient mice ( Supplementary Fig. 8 ). These data suggest that the increase in autoimmunity in the colon of Dicer-deficient mice is the exception rather than the rule, with the susceptibility to autoimmune pathology in all other organs surveyed being reduced by the loss of miR.
Discussion
Understanding the global impact of the miR network in T cells is the critical starting point for investigations into the function of The incidence of definitive inflammation in the lung, skin, liver, pancreas, heart, stomach, small bowel, colon and kidney, across the four genotypes, as measured through histological examination at 13e17 weeks of age (except CD4-Cre TGFbRII fl/fl mice, assessed at 3e4 weeks of age).
individual miR:mRNA interactions. Previous studies on the effect of the miR network in T cells have either utilized in vitro approaches or have evaluated the effect of Dicer excision in a "no challenge" in vivo context. The use of a unidirectional "no challenge" screen only allows heightened susceptibility to autoimmunity to be detected; employing a bidirectional screen is required to present a balanced test of miR function. Here we created such a bidirectional screen by layering Dicer-deficiency on either the wildtype "no challenge" state or the TGFbRII-deficient "strong autoimmunity" condition, allowing us to assess the net contribution that Dicer-dependent miR make to T cell activation, polarization and autoimmune function. The results of the in vivo bidirectional screen differ strongly from both the previously published unidirectional screen and in vitro experiments on important aspects such as the role of miR on T cell polarization and autoimmunity. Previous data on the function of miR on T cell subsets was largely limited to in vitro polarization experiments, where T cells lacking Dicer exhibited preferential Th1 induction under non-polarizing conditions [19] , while Th17 induction was significantly impaired [20] . The in vivo results of this screen contrast strongly with this in vitro data. In vivo we observed a profound suppression of the Th1 response, with the loss of Dicer reducing by ten-fold the spontaneous Th1 autoimmunity caused by TGFbRII-deficiency. Likewise, while Th17 production in young Dicer-deficient mice was negligible, when immune dysregulation was introduced to the system by aging or by TGFbRII-deficiency the magnitude of the Th17 response was significantly increased by the loss of miR. Thus for both Th1 and Th17 responses, the effect of miR revealed here in vivo is the opposite of that previously postulated from in vitro experiments. The opposite polarity of the results may represent the complex counter-balancing that can exist within the miR network, with different miR amplifying or suppressing the same fate lineage by modulating different mediator molecules. In the artificial in vitro system the non-physiological balance of the importance of different polarization pathways may therefore result in an outcome opposite to that occurring in the physiological in vivo context described here.
With regards to the influence of Dicer on T cell-driven pathology, we validate here the initial observations of the unidirectional screen [20] that miR have a pro-immune regulation impact on the colon, with spontaneous colitis being observed in the Dicerdeficient background. Nevertheless, these results caution against this observation being taken as a general phenomenon, as screening for added autoimmunity on a non-autoimmune context creates a detection bias, where only increased susceptibility and not decreased susceptibility can be detected. Indeed, when we reversed the experiment by looking at the effect of Dicer-deficiency on strong autoimmunity we observed that the spontaneous colitis was the exception rather than the rule. Of the eight target organs affected by TGFb signaling deficiency, the pathology of seven organs was either fully or partially rescued by additional loss of Dicer, with the colon being the sole exception. The rationale by which the colon presents with a unique phenotype no observed in other organs is open to speculation. One possibility is that T cell tolerance within the colon is dependent on regulatory T cell suppression to a higher extent than that of other organs, as supported by the well-established observations that deficiency in regulatory T cells generated through day three thymectomy or the transfer of naive T cells to immunodeficient mice has colitis as the primary presentation [35e37]. As loss of miR reduces both the immunogenic capacity of effector T cells (this study) and the tolerogenic capacity of regulatory T cells [23] , an organ-specific change in the balance of power between these two subsets could result in a reversal of the systemic phenotype. Alternatively, deficiency in Dicer increasing Th17 production while reducing IL-10 production in the colon. As IL-10 signaling is critical to prevent Th17-mediated autoimmunity in the colon [38] , this cytokine imbalance may be sufficient to drive local autoimmunity despite the defects in T cell activation and proliferation. In other organs, where IL-10 signaling to Th17 cells is less critical for tolerance, the defects in T cell activation and proliferation outweigh this effect, creating a net increase in tolerance in Dicer-deficient mice. These results present a more comprehensive evaluation of the miR network in T cell regulation, with a tolerogenic function in protecting against Th17-associated pathology, such as in the colon, but a strong immunogenic function in driving Th1-associated pathology against a wide spectrum of target organs. The general immunogenic function of the T cell miR network observed here, with a profound defect in systemic T cell activation in Dicer-deficient mice, provides a plausible explanation for the discrepancy in pathology development due to CD4-Cre and Foxp3
Cre Dicer excision. The development of colitis at 3e4 months of age in CD4-Cre Dicer fl/fl mice was interpreted to mean that the Dicerdependent miR network was tolerogenic in nature, with excessive T cell activation occurring in its absence [20] . However the severity of disease that results from pan-T cell excision is far lower than the disease which results from excision of Dicer specifically within the Foxp3 þ subpopulation, which is typically fatal at 3e4 weeks [21e23].
A simple subtractive analysis suggests that while the miR network is tolerogenic within Foxp3 þ regulatory T cells, maintaining lineage integrity [23] , the lower level of pathology in CD4-Cre Dicer fl/fl mice necessitates an overall immunogenic function of Dicer-dependent miR in non-regulatory T cells. While discordant with previous in vitro experimental data, this biological model is validated by the current in vivo data, with a strong suppression of T cell activation in Dicer-deficient mice challenged by TGFbRII insufficiency. In essence, the profound immunogenic defect in effector T cell activation in CD4-Cre Dicer fl/fl mice can be thought of as masking the major tolerogenic defect in regulatory T cells, creating a relatively mild net phenotype. These two strong opposing phenotypes are only revealed through specific Dicer excision in The results presented here have important implications for the potential exploitation of miR as a therapeutic in autoimmune disease. An increasing amount of miR biomarker data is being generated for autoimmune disease, with studies identifying abnormalities in peripheral blood miR expression in systemic lupus erythematosus [39] , rheumatoid arthritis [40] and multiple sclerosis [16] , among other diseases. While functional studies will reveal an intricate web of individual miR with often opposing functions within T cells, these results suggest that searching for the strongly immunogenic miR may provide fruitful targets for therapeutic intervention, as the immunogenic miR are phenotypically dominant over the tolerogenic miR. As loss of the entire miR network resulted in a profound reduction in autoimmune pathology in the current study, targeted identification and subsequent antagonism of the specific miR required for strong autoimmunity may successfully modulate autoimmunity. At a broader level, targeted inhibition of the entire miR network, through downregulation of Dicer or related biogenesis proteins, would be predicted to reduce the severity of autoimmune pathology. Finally, the intriguing possibility exists that both positive and negative feedback loops are generated during autoimmunity through modulation of Dicer itself, as the exposure to IFNg increases Dicer expression [41] , which has the potential to amplify Th1 responses, while exposure to IFNa decreases Dicer expression [41] , leading to the possibility that local inflammatory events will feedback on T cell activation via modulation of the miR network.
